located on all 14 wards were affected). A hygiene inspection in the kitchen revealed that the ground beef preparation differed according to the diet. First, the low-fat diet was prepared by mixing raw meat with raw eggs; after that, the regular ground beef dish was made with commercially prepared mayonnaise. The same bowl was used to prepare both types of ground beef and was not cleaned between uses. The ground beef was not cooked but was stored in a refrigerator until served. Cultures confirmed the initial suspicion: S enteritidis was grown from the ready-to-eat ground beef samples, whereas cultures of two remaining raw eggs were negative for S enteritidis. All S enteritidis isolates tested had the same antibiogram pattern, were lysotyped as phage-type 4 (PT4), and had the same PFGE pattern. The clinical course was rapidly favorable for all but 1 person, who became symptomatic 9 weeks later. Infection control measures were implemented on the wards and in the kitchen, including enteric isolation of affected patients, removal of the contaminated food, and exclusion of raw ground beef and raw eggs from all food preparations. Neither new cases nor secondary transmission of infection among patients or the staff were identified following the implementation of these measures.
Hospital outbreaks of salmonella infections are not uncommon not only in Europe but also in the United States. 34 In Belgium, the number of human isolates referred to the National Reference Laboratory for Salmonella has more than doubled over the past 10 years (from 6,092 in 1986 to 14,155 in 1997), and approximately 60% of those sent in the most recent years (1996 and 1997) were S enteritidis. 1 Most cases of S enteritidis infections occur sporadically, 5 and up to now, no salmonella hospital outbreak has been reported in Belgium, but the true incidence of salmonellosis in our country is likely to be largely underestimated, because the majority of salmonella infections probably are not reported.
Salmonella foodborne infections are often related to the ingestion of raw, undercooked eggs or contaminated egg-containing food. 3 In this outbreak, ground beef was rapidly suspected as the vehicle of infection. This was confirmed by microbiological investigation: S enteritidis was grown from the ground beef and had the same biotype, serotype, lysotype, and PFGE pattern as the isolates from patients. Although S enteritidis could not be isolated from cultures of the few remaining raw eggs, the raw eggs used in the preparation of the diet ground beef nevertheless appeared as the most likely source of this outbreak. However, the fact that persons were contaminated after ingestion of the regular ground beef prepared with commercial mayonnaise could be explained either by the use of the same bowl for the two preparations and cross-contamination between the two meals or by the contamination of the raw meat itself. Despite prompt identification of the source of the infection, the impact of this outbreak was substantial. Overall, it affected more than 10% of all hospitalized patients from all wards and units; if probable cases are included, the attack rate rises from 10.9% to 22.5%. In Belgium, like in other European countries, legal dispositions to reduce the risk of salmonellosis throughout the poultry production chain have now been instituted according to the European Union zoonoses order. Moreover, the Public Health Ministry has made recommendations on food hygiene in the general population. Despite attempts to reduce infections in animals and to apply good hygienic practices, it seems inevitable that some raw meats and eggs will be contaminated, as proved in this case. New methods are needed to improve food safety, and in the future, irradiation or other treatment may greatly reduce contamination of food. 6 Given these concerns, it is important to emphasize prevention by education in food hygiene and to inform staff that raw foods will continue to be a source of salmonella. In conclusion, our experience adds to the evidence that no raw food-based meal should be served in hospitals.
